Oral infections may play a role in Alzheimer's disease (AD). Objective: To describe the orofacial pain, dental characteristics and associated factors in patients with Alzheimer's Disease that underwent dental treatment. Method: 29 patients with mild AD diagnosed by a neurologist were included. They fulfilled the Mini Mental State Exam and Pfeffer's questionnaire. A dentist performed a complete evaluation: clinical questionnaire; research diagnostic criteria for temporomandibular disorders; McGill pain questionnaire; oral health impact profile; decayed, missing and filled teeth index; and complete periodontal investigation. The protocol was applied before and after the dental treatment. Periodontal treatments (scaling), extractions and topic nystatin were the most frequent. Results: There was a reduction in pain frequency (p=0.014), mandibular functional limitations (p=0.011) and periodontal indexes (p,0.05), and an improvement in quality of life (p=0.009) and functional impairment due to cognitive compromise (p,0.001) after the dental treatment. Orofacial complaints and intensity of pain also diminished. Conclusion: The dental treatment contributed to reduce co-morbidities associated with AD and should be routinely included in the assessment of these patients.
In the last century the world population got older, and since then there has been a growing interest in maintaining health and an active and functional life in the third age. The frequency of elderly people with chronic diseases is high (20%-35%), and many of them are fragile (2%-10%) 1 .
Neurodegenerative diseases cause severe morbidity, and among them Alzheimer's Disease (AD) are progressive and still do not have an effective treatment; therefore, there is an interest in preventing it, improving the quality of life of these patients and reducing the speed of progression AD is the most common degenerative cerebral disease and the main cause of dementia in Western countries (50%-66%) 3 . It seriously interferes in personal, social and work activities of the patients 4 . Its pathophysiology includes chronic neuronal and inflammatory abnormalities 5 , and dental infections are common in these patients 6 . These infections are not often assessed during the treatment of AD but they need to be considered due to the risk of dissemination and the severe complications that they might cause 7 . Besides, dental infections are a cause of orofacial pain, which is a frequent complaint among the elderly. Despite recent evidence that oral infections such as periodontitis may be associated with AD, to our knowledge no study prior to this investigated the effects of dental treatment to patients with AD 8 . Thus, the objective of this study was to evaluate patients with AD before and after dental treatment about their orofacial characteristics, as well as emotional, functional and cognitive aspects.
METHOD
In this descriptive not controlled open study, 29 (twenty-nine) patients with mild AD according to the diagnostic criteria of the National Institute for Communicative Disorders and Stroke -Alzheimer's Disease and Related Disorders Association (NINCDS-ADRDA) 9 were evaluated. They had been observed by the Grupo de Neurologia Cognitiva e do Comportamento (Hospital das Clínicas, Faculdade de Medicina, Universidade de São Paulo). All patients / relatives / guardians were informed about the purposes of the study and all signed the informed consent. The protocol was approved by the local Ethics Committee. This study was supported by FAPESP (Foundation . BI evaluated gingival inflammation, and was expressed by the number of bleeding surfaces after probing with a periodontal probe, multiplied by 100 and divided by the total number of surfaces, the reference value of which was #20%. The PPD was determined by the distance from the bottom of the pocket to the gingival margin, with reference value of .3 mm. By the periodontal evaluation, gingival hyperplasia or recession was identified. The CAL is calculated by the sum of PPD and CEJ, and its reference value is #3 mm (The American Academy of Periodontology, 1999) 14, 15 ; (v) Oral health impact profile (OHIP): validated questionnaire to investigate the impact of oral health on quality of life 16 .
The cognitive evaluation by the neurologist included the Mini Mental State Exam (cognitive deficit) 10 and the Questionnaire of Pfeffer for Functional Activity (performed by the caregiver to determine functionality) 17 . These questionnaires are part of the protocol of periodic evaluation of these patients to investigate respectively the progression of cognitive impairment and its impact on daily functional activities.
All patients were evaluated at three distinct stages: 1) First evaluation: before the dental treatment; 2) Second evaluation: after one month of the dental treatment;
3) Third evaluation: after 6 months of the second evaluation. For ethical reasons, in the post-treatment evaluations the patients received further dental treatment if it was necessary.
Dental treatments
The dental diagnoses obtained after the dental evaluation previous to the treatment of the 29 patients are listed in Table 1 . Twenty four patients completed the treatment and the first evaluation after the dental treatment (could not come due to sickness not related to AD or severe aggravation of cognitive status due to other reasons not related to the oral condition, and one died). At 6 months, 14 patients were re-evaluated (8 could not come due to sickness not related to AD and 2 died). The treatments performed are shown in Table 2 . They were performed by the same dentist, and the most frequent were periodontal treatments (scaling, root planing and periodontal surgery), dental extractions and topic prescription of nystatin. Some of the treatments were made in the same patient or repeated in the post-treatment evaluations.
Statistical analysis
Data were tabled and initially analyzed according to the distribution of quantitative variable by the Shapiro-Wilk test and Q-Q plots. Variables with normal distribution were analyzed by the analysis of repetitive measurements. The non parametric test for the rest of the variables was the MacNemar test. Correlation among the variables with normal distribution was tested with Pearson's for the variables with normal distribution. The level of significance was 5%.
RESULTS
After the initial dental treatment, frequency of pain and its intensity reduced [p=0.014 and p=0.040 respectively, (Table 3) ]. There were no differences among the evaluations in bruxism, uncomfortable bite, tinnitus, generalized pain, headache or side of mastication. There was also a reduction in the chronic pain severity index (p=0.014) and of mandibular functional limitations (p=0.011) ( Table 4 ). The oral health impact profile (OHIP) showed quality of life improvement after the dental treatment (p=0.009). There was a positive correlation between mandibular functional limitations, depression and anxiety indexes (p,0.001), which means that higher depression and anxiety indexes were correlated to more mandibular limitations (Table 4) . Improvement was also detected in relation to the plaque index (p,0.001), BI (p,0.001) and PPD (p=0.024) ( Table 5 ). Positive correlations were found between DMFT and PI (p,0.001), plaque index and maximum CAL (p=0.004), medium PPD and medium CAL (p,0.001), medium PPD and maximum CAL (p,0.001) and medium CAL and maximum PPD (p,0.001), which means that higher PI was associated with higher DMFT, CAL and PPD.
A significant reduction in the cognitive functional parameters by Pfeffer's questionnaire occurred after the dental treatment (Table 6 ). There was no correlation between these cognitive and functional indexes with any specific type of dental treatment or with an specific odontologic variable in this study.
DISCUSSION
AD is a progressive and disabling disease that has profound consequences for the lives of individuals. The aging of the global population is a factor that plays a role in the increase in the incidence and prevalence of dementia, and supports the need of functional improvement in the current quality of life of the patients 4 . The health professionals involved in the assessment of them are looking for strategies beyond the treatment of AD for secondary morbidities to improve daily life activities, and in this context the oral health of these patients is one big issue. They have severe oral infections that cause several types of impairment 6, 18, 19, 20 . Recently, evidence has shown a new path for researches, relating periodontal infections to the perpetuation and aggravation of symptoms of AD 8, 21, 22 . Besides, dental infections are potential causes of orofacial pain as well as masticatory dysfunctions such as TMD, with are also important co-morbidities 23, 24 . In this study, after the dental treatment, there was a clear evidence of pain relief (less orofacial complaints, myofascial pain, PI and periodontal infections). These were associated with the decrease in depression and anxiety indexes and better functional aspects by the Pfeffer's questionnaire (p,0.001), which can be correlated or not. As expected, the variables of periodontal disease were correlated between each other (CAL, PPD, BI, PI), and at the 1 month reevaluation after the initial treatment several procedures were necessary in order to improve the oral health of the patients with limitations in their daily tasks, including oral Table 4 . hygiene. This was reflected in the increase of PI after 6 months, which shows the need of repetitive educational measures and treatments to keep the mouth free from recurrent infections in patients with a progressive disease such as AD. It is possible that the pain observed at the initial evaluation was associated with the oral diseases that were treated due to the significant improvement in pain indexes within the follow-up period (p=0.014). Even the myofascial pain exhibited at the initial evaluation disappeared, and thus it was probably a consequence of the oral infections 25, 26 . These conditions cause high psychosocial impact which can be aggravated 25, 27, 28, 29 . The DMFT index was statistically different after the dental treatment (p,0.001), which may be associated with the extractions that were necessary for some patients. Other signs and symptoms that can be associated with TMD did not differ along the evaluations (bruxism, tinnitus, maximum mouth opening, side of mastication, headache, generalized pain) 27, 28, 29, 30 . One important limitation of this study is the high loss of patients that we had for the post-treatment evaluations, which may have affected the results and thus this study should be considered preliminary. AD is a severe and progressive disease and it is difficult to follow these patients for a long time. However, to our knowledge, this was the first time that the effect of the dental treatment on emotional, functional and cognitive aspects was investigated. As a preliminary study, the sample size was not enough for multivariate analysis. These results are promising and indicate that the detailed relation between dental treatments and AD progression needs to be investigated in the future. There was a slight reduction in the cognitive score by MMSE, which was possibly associated with the progression of the disease in this 6-month period. It is not possible to know, based on this preliminary study, whether this index would have undergone more changes in case the patients were not treated, but some authors have discussed that periodontal infections may play a role in the cognitive impairment of these patients 22, 28 . In conclusion, after the dental treatment, a reduction of orofacial pain as well as the improvement of the mandibular function and in the periodontal indexes were detected in the patients with AD, conditions that were maintained until the last evaluation (after 6 months). The recovery of these patients' oral health had a good impact on their quality of life and functional parameters.
